We are concerned with studying division rings in which Lie rings of derivations are acting. The results include the determination of dimension over the constant subring, an outer Galois theory, and miscellaneous results on inner automorphisms and powers of derivations.
Let A be a ring with an identity 1 and B be a subring of A containing 1.
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for all (restricted) Lie subrings over C of Der (A) (3) BςiA(&{B)) (for all subrings J5 of A containing 1. These give is invariant under &r; that is xD e Σ (^) for x e £(^) and ί)e^, If &r = ^(J5) where JB is a subring of A containing 1, then Σ(&) is closed with respect to ordinary multiplication and taking multiplicative inverses. This leads us to make the following definition: We say ^ is a (restricted) iV-Lie subring over C or Der (A) if and only if Σ(£2f). is a subring of A closed with respect to taking multiplicative inverses and invariant under 3ί % In this case Σ(£2f) over C is called the associated algebra of £^. If A is a division ring, Σ(&) is a division algebra over C.
Let Δ be a division ring, Φ be its center and E a division subring of Δ. The additive group of homomorphisms of (E, +) into (J, +), Hom(E, +;//,+) is an (R E , iϋj)-space; that is, Hom(E, + Δ; +) is a vector space over 2? E and a right vector space over R Δ such that
for all & e E, y e zί and Γ e Hom(E, + Δ, + Again Δ is a division ring, Φ is its center, E is a division subring and M is the centralizer of E in Δ. If T e End(4, +), then Γ* denotes the restriction of
the algebra generated by L Δ and R Δ and σ, μ are not zero, the degree of the endomorphism
The weight of a sum of endomorphisms of the form (8) is the largest degree for which a term with that degree appears non-trivially. If all the terms appearing non-trivially have equal degree h, we say the endomorphism is homogeneous (of weight h). Any endomorphism is a sum of homogeneous endomorphisms. Proof. Suppose we had a non-trivial linear relation. Let F be a linear relation of lowest weight q and shortest length in q. Suppose
This gives a shorter non-trivial relation, or μ u , μ n e M, contradicting our hypothesis. Note that for μ 19 , μ n e M L* 3 R H + + L* s R μ% =
Γ + +
Suppose g > 1. Write ί 7 = F α + F q -X + + 1^ where the F } are homogeneous. Let s x be the largest element among 1, , s such that a term in F q has fc Sl > 0. Make its coefficient R μ equal to 1. Form
This will have lower weight or shorter length in q. another application of Lemma 1 yields τ = σ^ + + tf Q λ g , λ lf , X q e Φ, so that ΰe ^.
THEOREM 1. Let Δ be a division ring having prime characteristic p, Φ be its center, & be a finite dimensional restricted N-Lie ring over Φ of derivations in Δ and Γ -Δ(£gr). Then if D lf •• ,D m is a complete set of representatives of a basis for the right vector space over Φ, and σ 19 •••, σ q is a basis for Σ{&) over Φ, then
We remark that because of the symmetry in the above situation, we also have In particular, if the centralizer of Γ is Φ; that is, every non-zero derivation in 3?(Γ) is outer, then every derivation of E into Δ can be extended to a derivation in Δ.
LEMMA 2. Let & be a (restricted if Δ has prime characteristic p) Lie ring over Φ of derivations in Δ and Γ = Δ(&). Suppose 2$ contains all inner derivations belonging to £&(Γ). Let E be a division
Henceforth, we restrict ourselves to Δ having prime characteristic p.
LEMMA 3. Let £& be a finite-dimensional restricted N-Lie ring over Φ of derivations in Δ and Γ = Δ(&). If B is a subring of L Γ {Δ) containing R Δ and £$' = B n Sf', then £$' is a restricted N-Lie subring over Φ of &. If £& consists only of outer derivations, then
Proof. Clearly *&' is a finite-dimensional restricted Lie ring over Φ of derivations in Δ. Now Σ(^r') is contained in Σ{&) and [Σ(&r): Φ] < co. Hence [Σ{&'):Φ] < oo. Since 1 e Φ ^ Σ(^f') and Σ(^r') has no zero divisors, it is a division ring provided that it is a ring. )* + terms = 0
By Lemma 1, we obtain from a term of highest weight xX -λ(ccα*) = 0 for all x e E and for some 0 Φ λ e Δ .
Clearly s* can be extended to the inner automorphism determined by λ.
The following theorem is a special case of one due to Amitsur: Let Δ be a division ring, D a derivation in Δ and Γ = ^(JD). Let S be the set of x e Δ such that x(D n R, n + D^R, n _ λ + + i^0) -0 where μ n φ0 y μ n -u •• ,μ o e J. Then S is a vector space over Γ of dimension < n. This result is applied in the following theorem. 
